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Abstract: This paper is an attempt to present changes of living standards, as an element of 
sustainable development. In the article, the authors present a literature review concerning 
the sustainable development concept and its dimensions, as well as, its linkage with the 
living standard concept (and broadly – with the quality of life category). The main goal is a 
statistical analysis of the living standards of the inhabitants of the Carpathian Euroregion, 
which was conducted using the data from the years 2008-2016. Within the analysis, the 
authors presented three groups (clusters) of regions belonging to Euroregion and analyzed 
the differences between them, as well as, the main factors responsible for belonging to the 
applicable group. In the article, three hypothesis were examined. Only two of them were 
confirmed (one in limited scope). 
Keywords: people's behavior; living standard; quality of life; sustainable development; the 
Carpathian Euroregion 
1 Introduction 
Generally speaking, the living standard refers to the objective, material-living 
conditions of a given society. On the other hand, a subjective evaluation of people 
happiness coming from meeting various needs or state of satisfaction in different 
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areas of human life (e.g. social position, health, good education, various ways of 
spending free time etc.) refers to the quality of life. An important goal of 
sustainable development is to improve people’s quality of life. There is a very 
strong relation between these categories. The higher living standard and – in effect 
– quality of life, results in paying more attention to climate or environment issues. 
The lack of respect of sustainable development assumptions affects the large 
disproportions regarding the standard and quality of life. Only the meeting of 
sustainable development requirements (which means maintaining the balance 
between the economic, social and ecological dimensions) gives a guarantee of 
obtaining a higher standard and quality of life. Discussing these topics altogether 
makes the analysis more complex, it also draws attention to the well-being of the 
entire generation, living in particular historical circumstances (both poor and rich 
societies) with respect to natural resources and environmental requirements. 
In the present paper, the standard of living was analyzed in the context of the 
sustainable development concept and was carried out for the Carpathian 
Euroregion. This area is highly diverse; therefore it creates a possibility to carry 
out a wide range of different research. A limited access to the data necessary for 
the analysis may be a problem, but nevertheless the research conducted can 
provide many interesting conclusions. The main thesis accepted in the paper stated 
as follows: socio-economic changes affect the similarity of areas within the 
Euroregion. In the analysis eleven indicators of the living standard were used. The 
analysis was carried out using chosen statistical methods: Cluster analysis (with 
Ward’s method), Spearman’s Rank correlation and Wilcoxon matched pairs test 
(for verification of the formulated hypotheses). The present analysis was conduct 
due to the fact, that the Carpathian Euroregion units the regions differing in many 
ways. The main aim of constitute the Carpathian Euroregion is to ensure the 
socio-economic development by supporting development processes in the field of 
territorial cooperation. The analysis of main factors influence on this process 
seems to crucial, but this subject is not so often taken into consideration (for ex. 
the number of scientific papers concerning the Carpathian Euroregion in SCOPUS 
database amount 13, while in Web of Science – only 8; in Google Scholar – 14). In 
2023, the Carpathian Euroregion will celebrate the 30th anniversary of the 
uprising. It is needed, to deliver the consistent analysis of the development factors, 
influencing the selected parts of the Euroregion (regions) and allows for planning 
the strategical actions aiming at convergence of whole. The present analysis refers 
to the latter one, concerned with the standard of living of the Carpathian 
Euroregion’s inhabitants [44], but now is expanded: the time span covers years 
2008 and 2016, and the indicators have been divided into two groups. 
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2 The Quality of Life and Living Standard as an 
Element of Sustainable Development Concept – 
Literature Review 
2.1 Sustainable Development as a Base for Activities Related 
with Increasing the Quality of Life 
The most common definition of the sustainable development has been written in 
Brundtland Report [8]. It has stated that sustainable development is  
“a development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs”. Although, these matters 
have been already discussed (ex. in Stockholm Declaration) [58], [33], the concept 
of sustainable development based on the Brundtland definition and - despite many 
inconsistencies [26] - is constantly developing. This positive undertone of that 
definition is more and more often replaced by the doubts regarding the 
possibilities of achieving it. As J. Stiglitz, A. Sen and J-P. Fitoussi have written 
[52]: Sustainability poses the challenge of determining whether we can hope to 
see the current level of well-being at least maintained for future periods or future 
generations, or whether the most likely scenario is that it will decline. 
Nevertheless, the attempts to achieve the sustainability of the economy (or wide-
understanding – our development as the humanity) require the standardization of 
terms used during the discussion. Using this concept in a variety of contexts 
affects limitation of its credibility, called into question its practical application 
and the significance of associated achievements and, overall, limited the progress 
in environmental and social developments which it was designed to underpin [30], 
[11], [42]. It causes the need to define this concept every time when it is used, as 
well as operation, e.g. while carrying out the statistical analysis with the use of the 
set of the given indicators [2], [53]. Reviewing the definitions, one can state that 
the most often characteristic features appearing in the papers are: conserving 
resources for future generations [15], high environmental, economic and socio-
cultural standards of living within the earth's endurance [50], [63] level of 
education and competencies [59], [62], social justice today and in the future [25], 
[26]. 
Most authors agree that the sustainable development has three dimensions 
(pillars): society (with a culture), environment and economy [6], [12], [13], [15], 
[19], [23], [38], [50]
1
. These dimensions’ merge and penetrate each other. The 
relations between them are different and depend on the dimensions, e.g. between 
                                                          
1
  It is worth noticing that some authors suggest other concepts, e.g. the relationship 
between human society and nature [19], [49] or using four dimensions (adding 
“institutional” [51], but we can assume that all of them are based on primary relation 
between “economic” and “environment” [37], [64]. 
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“economy” and “environment” it should be viable, which means that the 
economic side of the development process concerns the humanity, and it should be 
conducted respectfully of the natural resources we have and use [61], [16]. 
Today’s societies should not behave as the sole owners of the natural resources, 
but ought to think about future generations and their possibility to use them. The 
relation between “environment” and “society” should be bearable, which means 
that both aspects should be considered as equally important, without any 
preference or distinction. We could define the optimal relation between 
“economy” and “society” as equitable. Omission of any element affects that the 
development should not be sustainable, which implies a balanced development in 
economic, socio-cultural aspects without damaging environment [61]. These 
“pillars” approach allows to show the interconnection between the different 
spheres and - due to this - it is easy to understand the final effects. R. Emas [15] 
stated, that the main goal of sustainable development is the long-term stability of 
the economy and environment through the integration and acknowledgement of 
economic, environmental, and social concerns throughout the decision making 
process. It seems that the final receivers of all those efforts are people, and the 
same long-term stability in various aspects also guides other concepts, e.g. the 
quality of life [65]. Using different-time perspective in sustainable development 
activities caused taking into consideration the strength of the activities carried out. 
Similarly, as we can consider weak and strong sustainability [4], [15] or other 
variants [17], so we can think about different spheres of our life which should be 
improved. Sustainability development is perceived as an unashamedly 
anthropocentric concept [18], [33] because each of its element serves finally to an 
increase of the humans’ well-being. This situation caused that each efforts for 
balanced improvement in the mentioned sustainable development’s pillars should 
lead to increasing quality of life. 
2.2 The Environmental Aspects in Quality of Life and Living 
Standard Measurement 
Similarly, to sustainable development, the quality of life and related with it - 
standard living concept - are also categories without the common definition. We 
assume that quality of life has multi-dimensional character, which broadly 
encompasses how an individual measures the ‘goodness’ of multiple aspects [48], 
[56]. Intangible, immeasurable issues, which are related with the quality of life 
sphere, should be operated into objective measures (a set of indicators) [44]. 
However, this process is very difficult because the assessment of the quality of life 
is related with subjective categories, what causes that direct inter-personal 
comparison of this category is doubtful [54]. In effect, the comparison of objective 
categories is needed to apply. These categories include the living standards. 
Between the quality of life and the living standards there is an essential difference 
in character of the assessment (objective and subjective). This caused that the 
precision of measurement was very important and sometimes decided on the 
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quality of the results. However, to compare the living standard or – broader – the 
quality of life (whereas reservations described above), some indices are commonly 
used. We quote the two well-known ones: Human Development Index (HDI) and 
Quality of Life Index. Despite the usefulness, the critique of their structure and 
measure methods is broad [29], [41], especially as it concerns the single indices 
using for synthetic indicator’s construction or areas taken into consideration. In 
the last case, in the subject literature one can observe more and more frequent 
underlying the environmental issues (or broad – sustainable development matters) 
which should be included into the construction of living standard’s indicators [9], 
[31], [40], [45], [47]. The necessity of finding a new measurement of the living 
standard and quality of societies’ life is emphasized by international organizations 
and especially scientists [35], [60]. In effect, there is a proposition of the 
Environmental Human Development Index, but it is not used so often in practice. 
Considering this, we have to underline that the direct assessment of living 
standard with relation to the sustainable development concept is very difficult and 
require an systematic operationalization of the appropriate indicators
2
. An 
example of an attempt of this approach in cross-border analysis of quality of life 
could be the research conduct by T. Borys, M. Kusterka-Jefmańska and the 
research team in 2012-2013 [5], [28]. They took into consideration the set of 6 
different kinds of living satisfaction (with the state of: health, education, place of 
residence’s safety, cultural and sports offer, financial and professional situation 
and with the place of residence) which were operated by using 43 detailed 
indicators (objective and subjective). The analysis was conducted on the base of 
direct interviews with 873 inhabitants of the district of Zgorzelec and the district 
of Görlitz. The most important factors influenced on the overall living satisfaction 
were the following: 1) on the Polish side - the satisfaction with the place of 
residence, with the financial and professional situation and with the state of health; 
2) while on the German side of the bord - with the financial and professional 
situation and with education [28]. Among the detailed indicators used in this 
research and related with the environmental aspects influenced on quality of life 
and standard of living were: (1) access and condition of green areas, (2) image of 
the place of residence (cleanliness, aesthetics, etc.), (3) quality of drinking water, 
(4) waste management, (5) quality of the air, (6) state of the acoustic climate, (7) 
the ability to move around by bicycle or (8) by public transport. Here, worthy of 
underlining, the results of the research required the conducting of interviews and 
were not based on the public statistics data, what affects that the cyclical nature of 
such research depends only on the researchers' capabilities (without them it is 
impossible to compare the changes taking place). In other study conducted by A. 
Matušková, J. Preis and M. Rousová in selected Euroregions [32] the 
environmental aspects of quality of life was taken into consideration only 
cursorily, without conducting the detailed analysis. Based on this we could 
                                                          
2
  For conducting in-depth analysis of relation between quality of life and environmental 
problems could be used various sets of them, ex. [55]. 
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conclude, that environmental factors, are not so often analyzed in the cross-border 
research and therein is observed, an analytical gap for future surveys. 
3 Research Assumptions and Data Used to Analyze 
3.1 The Limitation for Data Access 
The area covered by the analysis is the Carpathian Euroregion. It was established 
in 1993 by the decision of representatives of cross-border regional authorities of 
four countries: Poland (Podkarpackie region), Ukraine (Chernivets’ka oblast’, 
Ivano-Frankivs’ka oblast’, L’vivs’ka oblast’ and Zakarpats’ka oblast’), Slovakia 
(Východné Slovensko) and Hungary (Észak-Alföld and Észak-Magyarország). In 
1997 Romania joined the Eurergion (Centru, Nord-Est, Nord-Vest). The 
Euroregion is very diverse in many ways, and therefore – it is cognitively a very 
interesting area. The analysis of that kind of territory poses a lot of problems. In 
many cases, there is a lack of comparable data characterized the socio-economic 
situation on similar level of aggregation [46]. The Euroregion consists of the area 
both being a part of European Union (Hungary, Poland, Slovakia, Romania) as 
well as not belonging one (Ukraine). It makes impossible to obtain comparable 
data for the whole area, inter alia due to the different statistical standards of 
collecting data, lack of regional data, different requirements for elaborated reports 
or analyses, etc. The problem also results from different administrative divisions 
in each country and - in effect - different levels of areas includes of the Euroregion 
(most often the obligation to prepare the socio-economic reports lies on the 
equivalent of Polish voivodeships, and the Euroregion often consists of only 
fragments, e.g. part of the Central region and part of the Nord-Est region in 
Romania, so the data concerns the whole region, not the appropriate part only). It 
should be emphasized that the collection of data that concerns the Euroregion is 
periodically. In effect, there is a lack of data between the years 2017 and 2020. 
The last available comes from 2016, and next is supposed in 2021 (the data are 
collecting every four years). All this makes it difficult or - in some areas - even 
impossible to conduct an analysis, direct comparisons or propose the 
recommendations. It also negatively implies on elaboration of specific tools aimed 
at convergence, and limit the disparities between the regions. Only reliable and 
harmonized data allow for the creation of real economic and social programs for 
the development of euroregions [34]. 
The present work concerns spatial living standards. The literature on the subject 
underlines that in that kind of analysis even a several dozen indicators, grouped in 
appropriate categories, are used [1], [3], [14], [22], [36]. In the present paper we 
have collected 11 indices. It probably does not fully reflect the diversity of the 
area studied, but it allowed conducting the statistical analysis and gave the 
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opportunity to formulate interesting conclusions. The analysis undertaken 
concerns living standard in the context of sustainable development, but this aspect 
appeared also problematic due to the lack of environmental data coming from the 
whole Euroregion area. For years’ environmental aspects have been considered as 
the most complicated and problematic in the analysis of euroregions [34]. They 
were not included in the conducted analysis and the attention was paid to 
economic and social aspects such as two dimensions of sustainable development. 
Bearing in mind the previous comments (especially in the field of analysis of 
environmental aspects in cross-border surveys), for the future analysis we 
postulate to add a set of environmental indicators to public statistics surveys 
which allows to assess the sustainable development the Carpathian Euroregion in 
coherent way. It will require to choose the appropriate ones and accept them by 
the Steering Committee of National Statistics Offices responsible for delivering 
data concerning the Carpathian Euroregion, but in our opinion ensuring the 
providing the sustainable development data will be needed in nearest future due to 
the increasing the interest of this subject
3
 and the acceptance of the strategical 
dimension of this concept by the each countries. 
3.2 The Research Design 
The area covered by the analysis is the Carpathian Euroregion. The main thesis 
assumed in the article is the following: socio-economic changes affect the 
similarity of areas within the Euroregion. On this basis three hypothesis were 
accepted for testing: 
H1 -  The most important changes were observed in social area. 
H2 -  The changes observed in economic area are significant for development 
of the Euroregion. 
H3 -  The changes observed in economic area influence the social area. 
To analyze the changes in the development process of the Carpathian Euroregion 
one of the cluster analysis – a multivariate comparative analysis method – was 
used. This method was described by Tryon [57] and developed by Cattell [10]. It 
allows dividing the units analyzed (the regions in the present paper) into similarly 
groups (clusters) based on multiple features. This statistical procedure leads to the 
extraction of a full hierarchy of clusters with a monotonically increasing level of 
similarity. The obtained, higher-order groups contain disjoint lower-level groups. 
In this kind of methods, each unit (a single element of a group) is initially a 
separate group, and then the number of existing groups is successively reduced, 
sequentially by joining them into higher-order groups. The procedure is completed 
when one group includes all analyzed units. The main advantage is the possibility 
                                                          
3
  For example in “Acta Polytechnica Hungarica” some Authors took up topics related 
to environmental aspects [7], [24], [39]. 
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to present the classification results in a compact graphic form using a connection 
tree (dendrogram), which illustrates subsequent connections of higher and higher 
order groups [20], [21]. In the present analysis, we use Ward’s method (based on 
the analysis of variance approach) [21]. In this method, the sum of squared 
deviations of any two clusters (at each stage of the analysis) is minimized. Besides 
the multivariate analysis, it is also important to analyze the structure of each 
separated cluster, which allows to obtain information about what features decided 
to create individual clusters. In this context, the effective procedure is the 
arithmetic means method that consists of the following stages: 
 Matrix calculation for the entire output of the arithmetic means of the 
following characteristics (xi), 
 Calculation of arithmetical means for each clusters (xn), 
 Calculation of structural ratio of each cluster which is given by quotient: 
𝑥𝑛
𝑥𝑖
  (1) 
The verification of the assumed hypothesis was conducted using Wilcoxon 
matched pairs test, which allows to testify whether the level of analyzed variable 
changes in regions between two periods of time. 
The last method that was used for the hypothesis verification is Spearman's Rank 
correlation coefficient, which takes values from the range between (-1) and (1). 
An interpretation of the coefficient is similar to Pearson’s correlation coefficient, 
but Spearman’s Rank correlation coefficient shows any monotonic relationship 
(also non-linear). The higher the value of the correlation coefficient, the greater 
the relationship between the variables. If the value is close to 0, it means that there 
are no dependencies between them. 
4 An Analysis of Spatial Diversity of Living 
Standards in the Carpathian Euroregion 
For the study of living standards in the Carpathian Euroregion, 11 diagnostic 
variables were selected ([E] – means variables concern “economic” area and [S] – 
“social” area): 
x1 - natural increase per 1000 population [S] 
x2 - dwellings completed per 1000 population [S] 
x3 - students of higher education institutions per 10 thousand population [S] 
x4 - doctors per 10 thousand population [S] 
x5 - beds in general hospitals per 10 thousand population [S] 
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x6 - tourists accommodated totally per 1000 population [S] 
x7 - gross domestic expenditures on R&D activity in % of GDP [E] 
x8 - Gross Domestic Product per capita in euro [E] 
x9 - ascertained crimes per 1000 population [S] 
x10 - employment rate [E] 
x11 - unemployment rate [E] 
The availability of variables was accounted for the above choice. The analysis was 
carried out twice: for the year 2008 and 2016. Using descriptive statistics, the 
variables used for the study were characterized. Thanks to non-parametric 
Wilcoxon matched pairs test it was checked whether the accepted for the research 
features statistically significantly differed in levels during the analyzed period of 
time (Table 1; p* - statistically significant difference; p<0.05). 
Table 1 
The basic descriptive statistics of the examined diagnostic variables 
 
2008 2016  
Var. (?̅? ± 𝜎) Vz K (?̅? ± 𝜎) Vz K p 
x1 (-0.4±2.2) -504.9 -0.4 (-1.3±1.9) -151.4 1.5 0.0293* 
x2 (2.8±0.9) 33.7 2.2 (2.3±1.2) 50.4 -0.6 0.1095 
x3 (365±126) 34.6 3.4 (259±100) 38.6 1.9 0.0033* 
x4 (35.7±16.5) 46.2 -1.5 (38.2±14.5) 38.0 -1.1 0.0468* 
x5 (74.6±15.7) 21.0 -0.3 (68.9±10.1) 14.6 0.8 0.1095 
x6 (314.5±213.4) 67.9 -1.1 (511.8±309.3) 60.4 -0.2 0.0033* 
x7 (0.4±0.2) 56.2 1.0 (0.5±0.4) 75.2 04 0.3739 
x8 (4129±2356) 57.1 -2.0 (5172±3396) 65.7 -1.6 0.0408* 
x9 (15.9±13.9) 87.2 1.4 (14.1±5.6) 40.0 -0.6 0.8588 
x10 (51.6±5.3) 10.3 -1.1 (53.5±3.3) 6.1 04 0.3065 
x11 (8.5±3.2) 37.4 -0.7 (7.8±2.9) 37.4 -0.1 0.7213 
Note: ?̅? – mean , 𝜎 – standard deviation, Vz  – variance coefficient, K – kutrtosis coefficient 
Source: own calculations 
An average natural increase rate in the analyzed regions has negative values in 
both periods. Comparing these two values, we can state that the value has 
decreased and the difference is statistically significant p<α, (p=0.0293). In 2008 
the smallest values were recorded in Hungary, in Észak-Magyarország (-4.1), and 
the highest in Slovakia - Východné Slovensko (3.4). Similarly, the extreme values 
were observed in the same regions in 2016 (-4.2 and 3.0). In 2008, the coefficient 
of variation of natural increase was very high (-504.9%), what indicates 
significant variation and is additionally confirmed by the negative value of 
kurtosis. In 2016, the coefficient of variation decreased (151%) and kurtosis 
changed the sign on positive, which means that the natural increase rates in the 
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analyzed regions were more homogeneous. In most regions, the natural increase 
rate decreases, although in recent years there has been a slight increase in three 
regions: Východné Slovensko, Podkarpacie, Nord-West. 
An analysis of the number of dwellings completed per 1000 population indicates 
that in year 2008, on average 3 dwellings per one thousand were completed while 
in 2016 only 2. The highest value of the indicator was recorded: in 2008 in 
Romania, in Nord-Vest region (5.0) and in 2016 in Poland, in Podkarackie region 
(4.0); the lowest value was recorded in Hungry in Észak-Magyarország region: 
(1.5) in 2008 and (0.3) in 2016. The large diversity was observed in 2016, which 
is evidenced by the high value of coefficient of variation and kurtosis. The 
conducted test shows that the changes in the indicator level were not statistically 
significant (p = 0.1095). 
An average level of higher education students in 2008 amounted to 365 persons 
(per 10 thousand population) while in 2016 it decreased to the level of 259. The 
highest values were recorded in both years in Ukraine, in L’vivs’ka oblast’ 
(accordingly: 679 and 493 persons). In 2008 the smallest value was noticed in 
Romania, in Nord-Est region (171) while in 2016 – in Hungary, in Észak-Alföld 
(151). The diversity between the regions increased in 2016 (in relation to the year 
2008), which is evidenced by the high value of coefficient of variation and 
kurtosis. The was statistically significant difference between the values of 
indicator (p=0.30033). 
The next two variables concern the health care. Average number of doctors (per 
10 thousand population) increased from 35.7 in 2008 to 38.2 in 2016. Larger 
diversity concerned this indicator was placed in 2008, later the data were more 
coherent. The smallest numbers of doctors were observed both in 2008 and in 
2016 in Poland in Podkarpackie region (18.1 and 21.3), while the highest was 
observed in Ukraine, in 2008 in Chernivets’ka oblast’ (61.8) and in Ivano-
Frankivs’ka oblast’ (60,9). The three Ukrainian regions: Chernivets’ka oblast’, 
Ivano-Frankivs’ka oblast’ and L’vivs’ka oblast’ stand out definitely. During the 
analyzed period, the lowest values were observed in Podkarpackie region and in 
Romanian Nord-Vest region. The difference between number of doctors was 
statistically significant p<α (p=0.0468). 
The second variable that concerns the health care is the number of beds in general 
hospitals per 10 thousand population. The analysis indicates that this variable was 
changed significantly in the analyzed period p>α (p=0.1059). The average amount 
of the indicator decreased in the analyzed period from 74.6 (2008) to 68.9 (2016). 
The lowest values were observed in Poland, in Podkarpackie (accordingly: 46.6 in 
2008 and 48.6 in 2016) and the highest ones were observed in Ukraine, in 
Lvovska oblast (accordingly: 99.1 and 86.2). The diversity of the variable values 
decreased and the data became more homogeneous. 
The variable responsible for the popularity of the region is the number of tourists 
accommodated totally per 1000 population. It testifies about public interests of the 
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region, which can lead to an increase in the investment rate. An analysis shows 
that the increase that took place is statistically significant p<α (p=0.0033). The 
indicator increased in the analyzed period from 314.5 persons on 1000 population 
in 2008 to 511.8 persons in 2016. The least frequented by tourists region is 
Chernivets’ka oblast’ in Ukraine (the rate of analyzed indicator amounted 
accordingly: in 2008 – 81 people per 1000 population and in 2016 - 120 people 
per 1000 population). Most people used accommodation in 2008 in the Slovak 
region - Východné Slovensko (693) and in 2016 in Romania in the Centru region 
(1108 people per 1000 population). There is also the most aggressive increasing of 
the studied indicator. 
The difference between the level of expenditures on R&D were not statistically 
significant in the analyzed period p>α (p=0.3739). An overall amount of 
expenditures for all regions increased slightly (from 0.4% in 2008 to 0.5% in 
2016). The differentiation (disparities) between the level of indicator for each 
region increased. In 2008, the lowest value was observed in Romanian Centru 
region (0.15%), while in 2016 in Ukrainian Ivano-Frankivs’ka oblast’ (0.09%). 
The highest level of expenditures were observed in Ukrainian L’vivs’ka oblast’ 
and in Hungarian Észak-Alföld region (both 0.86%), while in 2016 in Poland, in 
Podkarpackie region (1.29%). 
One of the most frequently analyzed indicators that reflects the level of 
development of a given country or region is Gross Domestic Product per capita. 
Within the test, the statistical signification of the difference between the level of 
the analyzed variable was examined. The test showed a significant increase in 
GDP in the analyzed regions p<α (p=0.0408) from € 4129 in 2008 to € 5172 in 
2016. The highest values of GDP per capita were observed in Slovak in 
Východné Slovensko region (accordingly: € 6900 in 2008 and € 10200 in 2016). 
The lowest – in Ukrainian Chernivets’ka oblast’ (accordingly: € 1065 and € 839). 
The disparities in the surveyed regions in terms of GDP per capita increased 
significantly. Východné Slovensko region definitely stands out from the rest of the 
analyzed regions both in the level and the growth rate of the examined indicator. 
The level of citizen security affecting the living standard was characterized by the 
indicator on ascertained crimes per 1000 population. The changes in the average 
level of examined indicator were not statistically significant (p=0.8588). The 
average number of crimes decreased slightly from 15.9 in 2008 to 14.1 in 2016. 
The differentiation in the group of regions decreased. The highest number of 
crimes were ascertained in 2008 in Hungary in Észak-Alföld region (46.3) and in 
2016 in Észak-Magyarország (23.8). The lowest number of assertion of the crimes 
took place in Ukrainian Ivano-Frankivs’ka oblast’ (accordingly: 3.8 and 7.2). 
The last two variables concern the labor market. The first one is an employment 
rate and the second one – an unemployment rate. Changes of both variables are 
not statistically significant. In relation to the employment rate, there was a slight 
increase in the average level (from 51.6 in 2008 to 53.5 in 2016). However, the 
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variation between regions decreased. The highest rates of employment were 
observed in Ukrainian Zakarpats’ka oblast’ (59.9) in 2008, and Romanian Nord 
Est region (58.7) in 2016. The lowest rates were noticed in Hungarian Észak-
Magyarország region (43.7) in 2008 and Romanian Centru (47.0) in 2016. Two 
Hungarian regions are definitely standing out. An increase of the employment rate 
was significant. These regions changed the ranking position from the last one in 
2008 to the middle one in 2016. The unemployment rate increased between 2008 
and 2012, then the rate decreased. The average level of this indicator amounted 
8.5% (2008) and 7.8% (2016). The unemployment rate was the lowest in two 
Romanian regions: Nord-Vest and Nord-Est and the highest in Slovak in 
Východné Slovensko. The differentiation between regions has not changed. 
From 11 chosen variables, only five were statistically significant, four out of them 
were related with “social” area and only one – with “economic”. We can state, 
that the most important changes were observed in “social” area, and ipso facto – 
the first hypothesis (H1) was confirmed for analyzed period of time. Due to this, 
the second hypothesis (H2) should be rejected. 
5 The Attempt to Assess the Living Standard in the 
Carpathian Euroregion in the Analyzed Period of 
Time 
Between variables, used for conducting the analysis of living standard, the 
correlation coefficients were calculated in purpose to check possible dependencies 
between them and possible removal of those which show high linear correlation. 
We use data from extreme years: the first (2008) and the last one (2016). Some 
dependencies changed the direction as in the case of the unemployment rate and 
the natural increase rate per 1000 population. In 2008, the correlation coefficient 
amounted (-0.25) but in year 2016 – (0.76). The strength of the dependencies 
decreased (e.g. between the unemployment rate and tourists accommodated per 
1000 population, from 0.57 in 2008 to (-0.08) in 2016. In result of the correlation 
analysis, we can state that there are no reasons to remove any of the variable 
adopted for the study. Depending on the studied period, they take different values. 
Bag Plots show high dependencies between the unemployment rate and 
ascertained crimes per 1000 population and the employment rate (Figure 1). It is 
possible to observe that the strength and the direction of dependencies in two 
analyzed years changed significantly. 
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Figure 1 
Relations between the unemployment rate (x11) and the rate of ascertained crimes per 1000 population 
(x9) and the employment rate (x10) in 2008 and 2016 
Source: own elaboration 
The studied areas of the Carpathian Euroregion were subjected to the grouping 
procedure using the Ward’s method to isolate the groups of regions similar to each 
other in terms of diagnostic features (selected for testing). The results of the 
grouping are presented in Figure 2 and Table 3. 
 
Figure 2 
Tree diagram – Ward’s Method for clusters in 2008 and 2016 
Source: own elaboration 
Both, in 2008 and 2016, three groups of regions similar to each other in the scope 
of the inhabitants' living standard were identified (with the use of the 
characteristics selected for the research). The first two groups changed the number 
of regions, while the third group remained unchanged. In 2008, the region from 
Poland (Podkarpackie) was similar to the Romanian regions (Centru, Nort-Vest, 
Nord-Est) while in 2016 only the region from Poland and Slovakia (Východné 
Slovensko) formed one cluster, while the Romanian regions merged with the 
Hungarian ones (Table 2). 
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Table 2 
The assignment of regions to the appropriate group (for year 2008 and year 2016) 
Gr. 2008 - Country: Region Gr. 2016 - Country: Region 
A 
PL: Podkarpacie,  
RO: Centru, Nord-Vest, Nord-Est 
A 
PL: Podkarpacie 
SK: Východné Slovensko 
B 
HU: Észak-Magyarország, Észak-Alföld 
SK: Východné Slovensko 
B 
RO: Nord-Vest, Nord-Est, Centru  
HU: Észak-Alföld, Észak-Magyarország  
C 
UKR: Zakarpats’ka oblast’, 
Chernivets’ka oblast’, Ivano-Frankivs’ka 
oblast’, L’vivs’ka oblast’ 
C 
UKR: Zakarpats’ka oblast’, 
Chernivets’ka oblast’, Ivano-Frankivs’ka 
oblast’, L’vivs’ka oblast’ 
Source: own elaboration 
For the separated clusters, an analysis of group averages was carried out in 
purpose to check which variables determined the resulting clusters (Table 3 and 
Figure 3). 
Table 3 
Dominant variables in each group for year 2008 
Year A B C 
 The highest value of variable  
2008 x1, x2 x6, x7, x8, x9, x11 x3, x4, x5, x10 
2016 x1, x2 , x7, x8, x11 x6, x9 x3, x4, x5, x10 
 The lowest value of variable 
2008 x4, x5, x7, x11 x1, x2, x3, x10 x6, x8, x9 
2016 x3, x4, x5, x10 x1, x2, x11 x6, x7, x8, x9 
Source: own elaboration 
In 2008, the “A” group included the areas from Poland and Romania. They were 
characterized by high rates of: natural increase (x1), dwellings completed per 1000 
population (x2). The lowest values were assumed here by indicators regarding: 
R&D expenditures (x7) and unemployment (x11), as well as the indictors related 
with health care [numbers of doctors (x4) and numbers of beds in hospitals (x5), 
both per 10 thousand. population). The levels of analyzed indicators for all 
clusters are shown in Figure 3. In 2016, the “A” group included Podkarpackie and 
Východné Slovensko. These regions were characterized by the highest rate of 
natural increase (x1) and dwellings completed per 1000 population (x2). The 
highest were also expenditures on R&D (x7) and GDP per capita (x8). 
Unfortunately, the rate of unemployment (x11) was also high, as well as the 
condition of health care was bad [number of doctors (x4) and beds in general 
hospitals per 10 thousand population (x5) were very low]. Also, the employment 
rate (x10) and the number students of higher education institutions (x3) were low. 
In 2008, in the group “B” there are two Hungarian and one Slovakian regions. 
These areas were characterized by a very low rate of natural increase (x1), the 
fewest number of flats given for use (x2), number of students (x3) and the 
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employment rate (x10) was the lowest from all the analyzed factors. The most 
significant indicators (the highest values) were that of tourists accommodated total 
per 1000 population (x6), R&D expenditure (x7), GDP per capita (x8) and 
ascertained crimes (x9). Unfortunately, the unemployment rate (x11) also took the 
highest value. In 2016, in “B” cluster there were Hungarian and Romanian 
regions. These areas had the highest values of tourists accommodated total per 
1000 population (x6) and ascertained crimes (x9). Whereas, on the lowest level was 
a natural increase (x1) and dwellings completed (x2). The unemployment rate (x11) 
was also the lowest in these regions. 
In 2008, the “C” cluster was composed of Ukrainian regions. These areas were 
characterized by a negative natural increase rate (x1), the lowest value of GDP per 
capita (x8), as well as the lowest value of ascertained crimes (x9). On the other 
hands the indictors related to health care took the highest values (x4, x5), as well as 
students of higher education institutions (x3) and the employment rate (x10). The 
analysis conducted for the year 2016 confirmed the uniformity of Ukrainian 
regions that still stick together. The health care indicators (x4, x5) were one of the 
highest, together with the number of students (x3) and – the highest among all 
clusters – the employment rate (x10). The lowest values of indicators were 
observed for accommodated tourists (x6), expenditures on R&D (x7) and GDP per 




The indicators of group averages in analyzed clusters 
Source: own elaboration 
Using Spearman’s Rank correlation, the existence of relation between “social” and 
“economic” area was verified. Based on the variables used within the present 
analysis, the new synthetic variables were formulated: one for “economic” matters 
and the other one – for “social”. The synthetic variable indicator ranges from 0 to 
1. The high value of that indicator, the higher level of “social” or “economic” 
area. The analysis indicated, that in 2008 the Spearpman’s Rank correlation 
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amounted RS=0.11, which means the lack of any relation between synthetic 
variables. Whereas in 2016, the coefficient amounted RS= (-0.71) and was 
statistically significant p<α (p=0.0352). Since the dependence is negative, as the 
level in the economic area increases, the value of the indicator in the social area 
decreases (Figure 4). 
 
Figure 4 
The relations between “economic” and “social” area in 2008 and 2016 
Source: own elaboration 
As the result the third hypothesis (H3) was not confirmed for the analysis of the 
year 2008, but the assumed dependence was confirmed for the year 2016. To 
confirm whether this dependence is indeed permanent, the analysis for the next 
periods is needed (e.g. for year 2020 what could be a contribution to further 
research). 
Conclusions 
This study presents an analysis of the spatial diversity of the living standards of 
the inhabitants of the Carpathian Euroregion, comparing two periods of 2008 and 
2016 in the context of sustainable development. However, this article is the 
second one that is concerned with the subject of the living standard of the 
Carpathian Euroregion’s inhabitants [44], however, we take into consideration the 
sustainability elements and consider the linkages between them. The analysis, 
both theoretical (based on the subject’s literature) and empirical (with using the 
statistical data) allows us to state that there is a need to deepen the consideration 
concerning sustainable development and quality of life, as well as, the linkage 
between them. These two immeasurable categories, with a broad definition (and 
ways to understand) require preparation of a coherent proposition of the 
measurement method. Actually, we could only observe (finally draw the 
conclusion) a limited number of aspects related with the categories mentioned. 
Based on the example, which refers to our assumed hypothesis, we could state that 
for the Euroregion’s development, the “social” area is more important than the 
“economic” one, and – what could be surprising – the “economic” sphere could 
have a negative influence on the “social” one. Our considerations concerned, also, 
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the need of using the environmental aspects and the limitations for data access. 
These elements probably will require preparation of a new methodology of 
measurement (including collecting and aggregation of the data), but in our 
opinion, it is needed, to conduct a wide range analysis. Conducting a common 
development policy requires using a common base (e.g. definitions, data, reports, 
etc.). Proposition of adequate improvements should lead to the development of the 
area, but it is impossible to achieve without a coherent framework. An increase of 
the living standard is a common goal for all societies, despite the borders (both 
Country or EU). We hope that our analysis will be taken as a suggestion, to make 
an effort, aiming at elaboration of an appropriate set of indicators, describing our 
development in the context of sustainability. 
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